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(54) IMAGE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image display device which 
can uniformly illuminate each display element and can display a high 
quality image. 

SOLUTION: The image display device illuminates m-piece display 
elements 5 (m is an integer equal to or more than two) with an 
illuminator, projects images on a screen 7 with a projection optical 
system, and forms one image by compositing each image. The 
illuminator has a lamp unit 1 which houses a lamp as a light source, 
and a fiber bundle 3 which transmits light from the lamp to m-piece 
display elements 5. The emission side of the fiber bundle 3 is 
branched to m-bundle emission side subbundles 3A corresponding to 
the m- piece display elements 5, respectively, and an emission end 3a 
is formed in each subbundle 3A, and then illuminating light is 
illuminated from each exiting end 3a towards each opposite display 
element 5. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The display device of m (m is two or more integers) individual, and a lighting means to 
illuminate these display devices. The projection optics which projects on a screen the image of 
the display device illuminated by this lighting means, It is the image display device which 
constitutes one image by providing and combining the image by the m above-mentioned display 
devices. The above-mentioned lighting means It comes to have the light source and the fiber 
bundle which transmits the light from this light source to the m above-mentioned display 
devices. This fiber bundle The image display device characterized by branching to the each 
outgoing radiation side [ m bundles ] subbundle corresponding to the m above-mentioned display 
devices, and forming an outgoing radiation edge in each of these outgoing radiation side 
subbundles in the outgoing radiation side. 

[Claim 2] The above-mentioned light source n (n is two or more integers) **** eclipse ****** 
and the above-mentioned fiber bundle In the incidence side, it branches to the each incidence 
side [ n bundles ] subbundle corresponding to the n above-mentioned light sources. The fiber 
which the incidence edge is formed in each of these incidence side subbundles, and constitutes 
each incidence side subbundle is an image display device according to claim 1 characterized by 
being equally assigned by the outgoing radiation side [ the m above-mentioned bundles ] 
subbundle. 

[Claim 3] The image display device according to claim 1 with which outgoing radiation side 
optical system for irradiating and laying the light by which outgoing radiation is carried out on top 
of the whole screen of the above-mentioned display device from the outgoing radiation edge of 
each fiber which constitutes this outgoing radiation side subbundle from an outgoing radiation 
edge of an outgoing radiation side [ the m above-mentioned bundles ] subbundle on each optical 
path which results in the m above-mentioned display devices is characterized by being each 
arranged. 

[Claim 4] The image display device according to claim 1 characterized by arranging the incidence 
side optical system for irradiating the light by which outgoing radiation is respectively carried out 
to the lens array which forms two or more secondary light source images from the light of the 
above-mentioned light source from secondary light source images of these plurality all over the 
incidence edge of the above-mentioned fiber bundle, and piling it up from the above-mentioned 
light source on the optical path which reaches the incidence edge of an incidence side 
subbundle, and **. 

[Claim 5] The above-mentioned fiber bundle is an image display device according to claim 2 
characterized by arranging the glass rod of this fiber bundle and ****** at least in one side by 
the side of the incidence and outgoing radiation. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an image display device and the image display 
device which constitutes one image by combining the image by two or more display devices in 
more detail. 
[0002] 

[Description of the Prior Art] In case a partial image is displayed by two or more display devices 
and these partial images are projected on a screen, as for the image display device which 
constitutes one image, various things are conventionally proposed by projecting so that adjoining 
partial images may pile up with a superposition field at the side edge mutually, and combining the 
partial image of these plurality. 

[0003] As an example of such an image display device, to JP,9-21 1412,A In the multi-image 
display device equipped with the screen which compounds and displays the partial image 
generated from two or more projection units which generate the partial image which constitutes 
some images, and two or more above-mentioned projection units The above-mentioned screen 
consists of two or more partial Fresnel lenses prepared corresponding to two or more projection 
units, and one diffusion plate containing a diffusion material, and the multi-image display device 
which provided the tooth space of fixed length between two or more above-mentioned partial 
Fresnel lenses and a diffusion plate is indicated. 

[0004] Moreover, two or more liquid crystal modules which generate the partial image which 
equips JP,9-1 59985.A with a liquid crystal panel, and constitutes some images, The screen which 
displays the partial image generated from two or more above-mentioned liquid crystal modules, 
The optical feed zone which supplies light to the liquid crystal panel of two or more above- 
mentioned liquid crystal modules, It **** and the image display system equipped with two or 
more fiber optic cables with which this optical feed zone distributes the light emitted from at 
least one light source which emits light to two or more liquid crystal modules, and this at least 
one light source to two or more above-mentioned liquid crystal modules is indicated. 
[0005] 

[Problem(s) to be Solved by the Invention] Since such an image display device is what 
constitutes one image combining the partial image by two or more display devices as mentioned 
above, it must be made for a difference of a brightness difference or a color not to generate it in 
each partial image projected on a screen. However, since a different illumination-light faculty for 
every display device is used with a technique which was indicated by above-mentioned JP,9- 
211412,A, it is not easy to arrange the brightness and color for every partial image with 
homogeneity. 

[0006] Moreover, with a technique which was indicated by above-mentioned JP,9-159985,A, 
when breakage etc. arises in an optical fiber, nonuniformity will arise for the lighting to a display 
device. 

[0007] Then, a technique in which such uniform lighting is comparatively realizable for low cost is 
desired. 

[0008] This invention is made in view of the above-mentioned situation, and it aims at offering 
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the image display device which can illuminate each display device to homogeneity and can 

display a quality image. 

[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the image 
display device by the 1st invention The display device of m (m is two or more integers) individual, 
and a lighting means to illuminate these display devices, The projection optics which projects on 
a screen the image of the display device illuminated by this lighting means, It is the image display 
device which constitutes one image by providing and combining the image by the m above- 
mentioned display devices. The above-mentioned lighting means It comes to have the light 
source and the fiber bundle which transmits the light from this light source to the m above- 
mentioned display devices. This fiber bundle In the outgoing radiation side, it branches to the 
each outgoing radiation side [ m bundles ] subbundle corresponding to the m above-mentioned 
display devices, and an outgoing radiation edge is formed in each of these outgoing radiation side 
subbundles. 

[0010] In the image display device according [ the image display device by the 2nd invention ] to 
the 1st above-mentioned invention the above-mentioned light source moreover, n (n is two or 
more integers) **** eclipse ****** and the above-mentioned fiber bundle In the incidence side, 
the fiber which it branches to the each incidence side [ n bundles ] subbundle corresponding to 
the n above-mentioned light sources, and the incidence edge is formed in each of these 
incidence side subbundles, and constitutes each incidence side subbundle is equally assigned by 
the outgoing radiation side [ the m above-mentioned bundles ] subbundle. 
[0011] Furthermore, outgoing radiation side optical system for the image display device by the 
3rd invention to irradiate and lay the light by which outgoing radiation is carried out on top of the 
whole screen of the above-mentioned display device from the outgoing radiation edge of each 
fiber which constitutes this outgoing radiation side subbundle from an outgoing radiation edge of 
an outgoing radiation side [ the m above-mentioned bundles ] subbundle in the image display 
device by the 1st above-mentioned invention on each optical path which results in the m above- 
mentioned display devices is each arranged. 

[0012] And the image display device by the 4th invention is set to the image display device by 
the 1st above-mentioned invention. The lens array which forms two or more secondary light 
source images from the light of the above-mentioned light source on the optical path from the 
above-mentioned light source to the incidence edge of an incidence side subbundle, The 
incidence side optical system for irradiating the light by which outgoing radiation is carried out 
respectively all over the incidence edge of the above-mentioned fiber bundle, and piling it up 
from secondary light source images of these plurality, and ** are arranged. 
[0013] In addition, in the image display device according [ the image display device by the 5th 
invention ] to the 2nd above-mentioned invention, the glass rod of this fiber bundle and ****** 
is arranged at least in one side by the side of the incidence and outgoing radiation for the 
above-mentioned fiber bundle. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
with reference to a drawing. Drawing in which drawin g 7 shows the 1st operation gestalt of this 
invention from drawing 1 , and drawing 1 shows the configuration of an image display device, The 
perspective view showing the example [ in / in drawing 2 / the lighting system of an image 
display device ] of 1 configuration of a lamp and a fiber bundle, The perspective view showing 
other examples [ in / in dr awing 3 / the lighting system of an image display device ] of a 
configuration of a lamp and a fiber bundle, Drawing showing the situation of arrangement of a 
fiber [ in / in drawing 4 / the configuration of above-mentioned drawing 3 ], drawing showing the 
configuration of incidence side optical system [ in / in drawing 5 / a lighting system ], drawing 
showing the configuration of outgoing radiation side optical system [ in / in drawing 6 / a lighting 
system ], and drawing 7 are drawings showing the array of each fiber in the outgoing radiation 
edge of an outgoing radiation side subbundle. 

[0015] As this image display device is shown in drawing 1 , the light which emitted light within 
the lamp unit 1 is transmitted with the fiber bundle 3. The display device 5 which becomes with 
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the transparency mold LCD of plurality (they are 16 pieces at the example shown in this drawing 
1 ) etc. is irradiated, and one image consists of projecting partial image 7a by this display device 
5 on a screen 7 so that it may have superposition field 7b mutually at that side edge as a whole. 
[0016] The example of 1 configuration of the above-mentioned fiber bundle 3 is explained with 
reference to drawing 2 . . 
[0017] This drawing 2 is an example of a configuration in case one light source slack lamp 1a is 

arranged in the lamp unit 1. 

[0018] The fiber bundle 3 bundles two or more fiber 3f (reference, such as drawing 4 ), is 
constituted, carries out incidence of the light of incidence edge 3b to the above-mentioned lamp 
1a of incidence side 3B, and transmits it by each fiber 3f. 

[0019] The outgoing radiation side of this fiber bundle 3 has branched to outgoing radiation side 
subbundte 3A of the same number as the number of the above-mentioned display device 5, fiber 
3f of an equal number is arranged and outgoing radiation edge 3a for carrying out outgoing 
radiation of the transmitted light is further prepared in each outgoing radiation side subbundle 3A 
at each outgoing radiation side subbundle 3A, respectively. 

[0020] Thus, since the light of the same lamp was distributed and each display device was 
illuminated by constituting, there is neither brightness of lighting nor dispersion of a color, and 
one image constituted with each partial image on which it was projected by the screen 7 was 
unified as a whole. 

[0021] Next, other examples of a configuration of the above-mentioned fiber bundle 3 are 
explained with reference to drawing 3 . 

[0022] This drawing 3 is an example of a configuration in case two or more arrangement of the 
light source slack lamp 1b is carried out into the lamp unit 1. 

[0023] The incidence side of the fiber bundle 3 has branched to incidence side subbundle 3C of 
the same number as the number of lamp 1b, fiber 3f of an equal number is arranged and 
incidence edge 3c for carrying out incidence of the light from this lamp 1b is further prepared in 
each incidence side subbundle 3C at each incidence side subbundle 3C, respectively. 
[0024] Moreover, about the outgoing radiation side of the fiber bundle 3, it is the same as that of 
what was shown in above-mentioned drawing 2 . 

[0025] The arrangement of fiber 3f in the fiber bundle 3 as shown in this drawing 3 is further 
explained with reference to drawing 4 . 

[0026] When the number of n pieces (n is two or more integers) and a display device 5 is made 
into m pieces (m is two or more integers) for the number of the above-mentioned lamp 1b, 
incidence side subbundle 3C will have each branched [ n bundles and outgoing radiation side 
subbundle 3A ] to m bundles. 

[0027] Supposing each incidence side subbundle 3C is constituted by p fiber 3f at this time, 
these branch to every [ p/m ] and are each distributed to outgoing radiation side subbundle 3A 
prepared m bundles. 

[0028] In this way, from all incidence side subbundle 3C, the light by which incidence is carried 
out is equally assigned to each outgoing radiation side subbundle 3A, and is transmitted to it, and 
it is constituted so that outgoing radiation of the light of the same quantity of light may be 
carried out from any outgoing radiation side subbundle 3A. 

[0029] Thus, even if any of two or more lamp 1b they are stops lighting up with constituting 
further in addition to the effectiveness acquired with the configuration of above-mentioned 
drawing 2 , some images do not become dark and the brightness of the whole image becomes 
possible [ observing an image succeedingly only in the condition of falling a little ]. [ it ] 
[0030] Moreover, since the number of lamp 1b can be easily changed at the time of a design, it 
becomes easy to fluctuate the quantity of light to a request, and it also becomes possible to 
prolong the life of the lamp itself compared with obtaining the large quantity of light with a single 
lamp. 

[0031] Next, with reference to drawing 5 , the configuration of the incidence side optical system 
in the lighting system as a lighting means is explained. 

[0032] The configuration shown in this drawing 5 is applied to all of the incidence side optical 
system arranged on the optical path which results in incidence edge 3c of lamp 1b to the 
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incidence side optical system arranged on the optical path from above-mentioned lamp 1a to 
incidence edge 3b of incidence side 3B of the fiber bundle 3, or incidence side subbundle 3C. 
[0033] That is, incidence of the light by which outgoing radiation was carried out from the 
above-mentioned lamps 1a and 1b is carried out to the integrator lens 11 which becomes by the 
grid-like lens array, and it forms two or more secondary light source images. 
[0034] This secondary light source image is projected by incidence edge 3b of incidence side 3B 
of the fiber bundle 3 f or incidence edge 3c of incidence side subbundle 3C according to the 
incidence side optical system of the Koehler illumination optical system which consists of a 
superposition lens 12 and a condensing lens 13. 

[0035] more — detailed — two or more secondary light source images — respectively — since 
— the light by which outgoing radiation is carried out — any — although — the light from all 
secondary light source images will be overlapped, and will be irradiated by each fiber 3f all that 
irradiated all over the incidence edges 3b and 3c, that is, have been exposed at the incidence 
edges 3b and 3c. Thereby, since it becomes the same, the quantity of light which each fiber 3f 
transmits becomes possible [ it becoming unnecessary to recognize and distribute fiber 3f 
according to an individual, and distributing to an outgoing radiation side only by the number ]. 
[0036] Then, with reference to drawing 6 , the configuration of the outgoing radiation side optical 
system in the lighting system as a lighting means is explained. 

[0037] The outgoing radiation side optical system shown in this drawing 6 is arranged on the 
optical path from outgoing radiation edge 3a of the above-mentioned outgoing radiation side 
subbundle 3A to a display device 5. 

[0038] That is, the light by which outgoing radiation is carried out from outgoing radiation edge 
3a of outgoing radiation side subbundle 3A is irradiated by the outgoing radiation side optical 
system of the Koehler illumination optical system which consists of a superposition lens 15 and a 
condensing lens 1 6 at the whole screen, of a display device 5. Thereby, the screen of a display 
device 5 is illuminated by homogeneity in the whole field, without the luminance distribution of 
light and darkness arising. 

[0039] In this way, the image of the illuminated display device 5 is projected towards the above- 
mentioned screen 7 by the projection optics 18 which consists of lens 18a and lens 18b. 
[0040] Moreover, in outgoing radiation edge 3a of outgoing radiation side subbundle 3A, each 
fiber 3f, as shown in drawing 7 , it is arranged. 

[0041] That is, while converging two or more fiber 3f according to the configuration of the screen 
of the display device 5 which presents the shape of a rectangle so that the whole profile may 
present the shape of an abbreviation rectangle, fiber 3f is arranged so that an equilateral- 
triangle-like grid may be made. 

[0042] in this way, the fiber train on a par with the horizontal direction of drawing 7 — even level 
and odd level — this — about half a horizontal array — ******** — it is like. When the flux of 
light concerning superposition field 7b of the partial image on which a display device 5 is 
illuminated with two or more light sources or secondary light source images, and it is projected 
from this display device 5 is shaded using a gobo etc. Although it may originate in the array of 
the above-mentioned light source or secondary light source images and stair-like luminance 
distribution may occur at the side edge of a partial image, the luminance distribution of the shape 
of this stairway is mitigated, and it enables it to obtain a smooth brightness change curve by 
performing the array which shifted the phase as shown in this drawing 7 . 

[0043] According to such 1st operation gestalt, since the light of a lamp is equally distributed to 
each display device, it becomes possible for neither the brightness for every display device nor 
dispersion of a color to occur, and to display a quality image. 

[0044] Moreover, when arranging two or more lamps to an incidence side, even if some out of 
which become possible [ adjusting the change in the quantity of light easily ], in addition it all 
does not come of two or more lamps stop lighting up, the part which is not illuminated by the 
screen does not occur. 

[0045] Furthermore, in order that the light by which outgoing radiation is carried out may be 
irradiated by the whole screen of a display device and may pile up from each fiber, even if 
breakage etc. occurs they to be [ any of two or more fibers 1 it is possible for the unevenness 
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of the luminance distribution on the screen of a display device not to occur, and to illuminate the 
whole screen uniformly. 

[0046] And two or more secondary light source images can be formed from the light of a lamp, 
incidence of the uniform light can be carried out to each fiber which constitutes a fiber bundle to 
write so that the light by which outgoing radiation is respectively carried out from secondary 
light source images of these plurality may be irradiated all over the incidence edge of a fiber 
bundle and may be piled up, and the more uniform lighting of a display device is attained. 
[0047] Drawing in which drawing IP's showing the 2nd operation gestalt of this invention from 
drawing 8 , and showing the configuration of incidence side optical system [ in / in drawing 8 / a 
lighting system 1 drawing showing the configuration of outgoing radiation side optical system 
[ in / in drawing 9 / a lighting system ], and drawing 10 are the perspective views showing the 
configuration of the glass rod arranged in the outgoing radiation side of a fiber bundle. 
[0048] In this 2nd operation gestalt, the sign same about the same part as the 1 st above- 
mentioned operation gestalt is attached, explanation is omitted, and only a mainly different point 
is explained. 

[0049] The incidence side optical system in the lighting system of this 2nd operation gestalt is 
constituted as shown in drawing 8 , and the glass rod 22 which has predetermined die length in 
the optical transfer direction is arranged in the incidence side of the fiber bundle 3. 
[0050] That is, it is condensed with a lens 21 and incidence of the light by which outgoing 
radiation was carried out from the above-mentioned lamps 1a and 1b is carried out to a glass 
rod 22. 

[0051] Although this light passes through the interior of this glass rod 22, according to the 
incident angle of a beam of light, total reflection of multiple times is performed inside at this 
time, and after a beam of light is mixed up and the optical reinforcement within a field 
perpendicular to the direction of an optical axis is equalized, incidence of it is carried out to the 
fiber bundle 3. 

[0052] Thus, in order to form a glass rod 22 and to carry out the multiple echo of the beam of 
light in the interior, the luminous intensity by which outgoing radiation is carried out from Lamps 
1a and 1b is equalized without the nonuniformity within a field, and can make 3f carry out 
incidence of the light of the same quantity of light to each fiber which constitutes incidence side 
of the fiber bundle 3 3B, or incidence side subbundle 3C. 

[0053] Next, the outgoing radiation side optical system in the lighting system of this operation 
gestalt is constituted as shown in drawing 9 , and the glass rod 25 which has predetermined die 
length in the optical transfer direction is arranged in the outgoing radiation side of the fiber 
bundle 3. 

[0054] Here, the above-mentioned glass rod 25 is formed in the rectangular parallelepiped 
configurations of this outgoing radiation side subbundle 3A and ****** according to the 
configuration of outgoing radiation side subbundle 3A which converges two or more fiber 3f in 
the shape of an abbreviation rectangle, and becomes, as shown in drawing 10 . 
[0055] In such a configuration, although incidence is carried out to the continuing glass rod 25, 
according to the incident angle of a beam of light, total reflection of multiple times is performed 
inside at this time, and after a beam of light is mixed up and the optical reinforcement within a 
field perpendicular to the direction of an optical axis is equalized, outgoing radiation of the light 
transmitted in the fiber bundle 3 is carried out 

[0056] Thus, in order to form a glass rod 25 and to carry out the multiple echo of the beam of 
light in the interior, outgoing radiation of the nonuniformity of the optical reinforcement within a 
field perpendicular to the direction of outgoing radiation of the light transmitted in the fiber 
bundle 3 can be equalized and carried out. 

[0057] Therefore, the nonuniformity within a field of the optical reinforcement resulting from the 
difference in the luminance distribution of a difference and lamp 1a of the brightness of two or 
more lamp 1b by the side of incidence, and the 1b itself or the crease to fiber 3f which 
constitutes the fiber bundle 3, and ** can be eliminated. 

[0058] The light by which outgoing radiation was carried out from the above-mentioned glass rod 
25 is irradiated by the display device 5 with the 1st lens 26 and 2nd lens 27 after that. Here, 
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these 1st lenses 26 and the 2nd lens 27 constitute an illumination-light study system which 
carries out image formation of the outgoing radiation side of the above-mentioned glass rod 25 
on a display device 5 (critical illumination). 

[0059] It can illuminate uniformly, without transforming the nonuniformity which may be produced 
in the angular distribution of the luminous intensity by which outgoing radiation is carried out 
from the fiber bundle 3 to the nonuniformity within a field on a display device 5 by this 
illumination. 

[0060] In this way, after removing the nonuniformity of the light of the fiber bundle 3 on the 
strength [ within a field ] by using a glass rod 25, the illumination-light study system which 
becomes with the 1st lens 26 and 2nd lens 27 removes the nonuniformity on the strength in the 
angular distribution of the light by which outgoing radiation is carried out by the critical 
illumination method. 

[0061] While the light of a lamp is reflected in an incidence side within a glass rod while doing so 
the almost same effectiveness as the 1st operation gestalt mentioned above according to such 
2nd operation gestalt, and equalizing, lighting without nonuniformity can be performed by 
reflecting in an outgoing radiation side the light transmitted with the fiber bundle 3 within a glass 
rod, and equalizing. 

[0062] Furthermore, since critical illumination which carries out image formation of the outgoing 

radiation side of a glass rod to an outgoing radiation side on a display device is performed, the 

nonuniformity of the illumination light on a display device is cancelable. 

[0063] In addition, as for this invention, it is needless to say for various deformation and 

application to be possible within limits which are not limited to the operation gestalt mentioned 

above and do not deviate from the main point of invention. 

[0064] 

[Effect of the Invention] As explained above, since according to the image display device of this 
invention by claim 1 the outgoing radiation side of a fiber bundle was branched to the each 
outgoing radiation side [ m bundles ] subbundle corresponding to m display devices and the 
outgoing radiation edge was formed in each of these outgoing radiation side subbundles, 
brightness and a color vary and each display device is illuminated to homogeneity that there is 
nothing, and it becomes possible to display a quality image. 

[0065] Moreover, while doing so the same effectiveness as invention according to claim 1 
according to the image display device of this invention by claim 2 While branching the incidence 
side of a fiber bundle to the each incidence side [ n bundles ] subbundle corresponding to the n 
light sources and forming an incidence edge in each of these incidence side subbundles Since 
the fiber which constitutes each incidence side subbundle was equally assigned to the outgoing 
radiation side [ the m above-mentioned bundles ] subbundle Even if it is possible to make the 
quantity of light increase easily and one or the plurality which all does not come out of the n 
light sources disappears, a non-illuminating part does not occur on a screen and observation of 
an image can be continued. 

[0066] Furthermore, while doing so the same effectiveness as invention according to claim 1 
according to the image display device of this invention by claim 3 Since the outgoing radiation 
side optical system for irradiating and laying the light by which outgoing radiation is carried out 
on top of the whole screen of a display device from the outgoing radiation edge of each fiber 
which constitutes an outgoing radiation side subbundle was established, even if breakage of a 
fiber etc. occurs, the luminance distribution on a display device side is uniformly maintainable. 
[0067] And while doing so the same effectiveness as invention according to claim 1 according to 
the image display device of this invention by claim 4 Since the incidence side optical system for 
irradiating the light by which outgoing radiation is carried out respectively all over the incidence 
edge of a fiber bundle, and piling it up from the light of the light source from the lens array which 
forms two or more secondary light source images, and secondary light source images of these 
plurality was established It becomes possible to carry out incidence of the uniform light to a fiber 
bundle. 

[0068] In addition, since according to the image display device of this invention by claim 5 the 
nonuniformity within a field of the luminous intensity from a lighting means is equalized while 
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doing so the same effectiveness as invention according to claim 2, incidence of the light of the 
same quantity of light can be carried out to each fiber of a fiber bundle. Moreover, since the 
nonuniformity within a field of the luminous intensity from a fiber bundle is equalized, incidence 
of the light of the same quantity of light can be carried out to each display device. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD _^ 

[Field of the Invention] This invention relates to an image display device and the image display 
device which constitutes one image by combining the image by two or more display devices in 
more detail. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] In case a partial image is displayed by two or more display devices 
and these partial images are projected on a screen, as for the image display device which 
constitutes one image, various things are conventionally proposed by projecting so that adjoining 
partial images may pile up with a superposition field at the side edge mutually, and combining the 
partial image of these plurality. 

[0003] As an example of such an image display device, it is in JP,9-21 1412,A, In the multi-image 
display device equipped with the screen which compounds and displays the partial image 
generated from two or more projection units which generate the partial image which constitutes 
some images, and two or more above-mentioned projection units The above-mentioned screen 
consists of two or more partial Fresnel lenses prepared corresponding to two or more projection 
units, and one diffusion plate containing a diffusion material, and the multi-image display device 
which provided the tooth space of fixed length between two or more above-mentioned partial 
Fresnel lenses and a diffusion plate is indicated. 

[0004] Moreover, two or more liquid crystal modules which generate the partial image which 
equips JP,9~159985,A with a liquid crystal panel, and constitutes some images. The screen which 
displays the partial image generated from two or more above-mentioned liquid crystal modules, 
The optical feed zone which supplies light to the liquid crystal panel of two or more above- 
mentioned liquid crystal modules, It **** and the image display system equipped with two or 
more fiber optic cables with which this optical feed zone distributes the light emitted from at 
least one light source which emits light to two or more liquid crystal modules, and this at least 
one light source to two or more above-mentioned liquid crystal modules is indicated. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, since according to the image display device of this 
invention by claim 1 the outgoing radiation side of a fiber bundle was branched to the each 
outgoing radiation side [ m bundles ] subbundle corresponding to m display devices and the 
outgoing radiation edge was formed in each of these outgoing radiation side subbundles, 
brightness and a color vary and each display device is illuminated to homogeneity that there is 
nothing, and it becomes possible to display a quality image. 

[0065] Moreover, it is while doing so the same effectiveness as invention according to claim 1 
according to the image display device of this invention by claim 2, While branching the incidence 
side of a fiber bundle to the each incidence side [ n bundles ] subbundle corresponding to the n 
light sources and forming an incidence edge in each of these incidence side subbundles Since 
the fiber which constitutes each incidence side subbundle was equally assigned to the outgoing 
radiation side [ the m above-mentioned bundles ] subbundle Even if it is possible to make the 
quantity of light increase easily and one or the plurality which all does not come out of the n 
light sources disappears, a non-illuminating part does not occur on a screen and observation of 
an image can be continued. 

[0066] Furthermore, it is while doing so the same effectiveness as invention according to claim 1 
according to the image display device of this invention by claim 3, Since the outgoing radiation 
side optical system for irradiating and laying the light by which outgoing radiation is carried out 
on top of the whole screen of a display device from the outgoing radiation edge of each fiber 
which constitutes an outgoing radiation side subbundle was established, even if breakage of a 
fiber etc. occurs, the luminance distribution on a display device side is uniformly maintainable. 
[0067] And it is while doing so the same effectiveness as invention according to claim 1 
according to the image display device of this invention by claim 4, Since the incidence side 
optical system for irradiating the light by which outgoing radiation is carried out respectively all 
over the incidence edge of a fiber bundle, and piling it up from the light of the light source from 
the lens array which forms two or more secondary light source images, and secondary light 
source images of these plurality was established, it becomes possible to carry out incidence of 
the uniform light to a fiber bundle. 

[0068] In addition, since according to the image display device of this invention by claim 5 the 
nonuniformity within a field of the luminous intensity from a lighting means is equalized while 
doing so the same effectiveness as invention according to claim 2, incidence of the light of the 
same quantity of light can be carried out to each fiber of a fiber bundle. Moreover, since the 
nonuniformity within a field of the luminous intensity from a fiber bundle is equalized, incidence 
of the light of the same quantity of light can be carried out to each display device. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] Since such an image display device is what 
constitutes one image combining the partial image by two or more display devices as mentioned 
above, it must be made for a difference of a brightness difference or a color not to generate it in 
each partial image projected on a screen. However, since a different illumination-light faculty for 
every display device is used with a technique which was indicated by above-mentioned JP,9- 
211412A it is not easy to arrange the brightness and color for every partial image with 
homogeneity. 

[0006] Moreover, with a technique which was indicated by above-mentioned JP,9-1 59985A 
when breakage etc. arises in an optical fiber, nonuniformity will arise for the lighting to a display 
device. 

[0007] Then, a technique in which such uniform lighting is comparatively realizable for low cost is 
desired. 

[0008] This invention is made in view of the above-mentioned situation, and it aims at offering 
the image display device which can illuminate each display device to homogeneity and can 
display a quality image. 
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MEANS ^_ ^ 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the image 
display device by the 1st invention The display device of m (m is two or more integers) individual, 
and a lighting means to illuminate these display devices, The projection optics which projects on 
a screen the image of the display device illuminated by this lighting means, It is the image display 
device which constitutes one image by providing and combining the image by the m above- 
mentioned display devices. The above-mentioned lighting means It comes to have the light 
source and the fiber bundle which transmits the light from this light source to the m above- 
mentioned display devices. This fiber bundle In the outgoing radiation side, it branches to the 
each outgoing radiation side [ m bundles ] subbundle corresponding to the m above-mentioned 
display devices, and an outgoing radiation edge is formed in each of these outgoing radiation side 
subbundles. 

[0010] In the image display device according [ the image display device by the 2nd invention ] to 
the 1st above-mentioned invention the above-mentioned light source moreover, n (n is two or 
more integers) **** eclipse ****** and the above-mentioned fiber bundle In the incidence side, 
the fiber which it branches to the each incidence side [ n bundles ] subbundle corresponding to 
the n above-mentioned light sources, and the incidence edge is formed in each of these 
incidence side subbundles, and constitutes each incidence side subbundle is equally assigned by 
the outgoing radiation side [ the m above-mentioned bundles ] subbundle. 

[0011] Furthermore, outgoing radiation side optical system for the image display device by the 
3rd invention to irradiate and lay the light by which outgoing radiation is carried out on top of the 
whole screen of the above-mentioned display device from the outgoing radiation edge of each 
fiber which constitutes this outgoing radiation side subbundle from an outgoing radiation edge of 
an outgoing radiation side [ the m above-mentioned bundles ] subbundle in the image display 
device by the 1st above-mentioned invention on each optical path which results in the m above- 
mentioned display devices is each arranged. 

[0012] And the image display device by the 4th invention is set to the image display device by 
the 1st above-mentioned invention. The lens array which forms two or more secondary light 
source images from the light of the above-mentioned light source on the optical path from the 
above-mentioned light source to the incidence edge of an incidence side subbundle, The 
incidence side optical system for irradiating the light by which outgoing radiation is carried out 
respectively all over the incidence edge of the above-mentioned fiber bundle, and piling it up 
from secondary light source images of these plurality, and ** are arranged. 
[0013] In addition, in the image display device according [ the image display device by the 5th 
invention ] to the 2nd above-mentioned invention, the glass rod of this fiber bundle and ****** 
is arranged at least in one side by the side of the incidence and outgoing radiation for the 
above-mentioned fiber bundle. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
with reference to a drawing. Drawing in which drawing 7 shows the 1st operation gestalt of this 
invention from drawing 1 , and drawing 1 shows the configuration of an image display device, The 
perspective view showing the example [ in / in drawing 2 / the lighting system of an image 
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display device ] of 1 configuration of a lamp and a fiber bundle, The perspective view showing 
other examples [ in / in drawing 3 / the lighting system of an image display device ] of a 
configuration of a lamp and a fiber bundle, Drawing showing the situation of arrangement of a 
fiber [ in / in drawing 4 / the configuration of above-mentioned drawing 3 ], drawing showing the 
configuration of incidence side optical system [ in / in drawing 5 / a lighting system ], drawing 
showing the configuration of outgoing radiation side optical system [ in / in drawing 6 / a lighting 
system ], and drawing 7 are drawings showing the array of each fiber in the outgoing radiation 
edge of an outgoing radiation side subbundle. 

[0015] As this image display device is shown in drawing 1 , the light which emitted light within 
the lamp unit 1 is transmitted with the fiber bundle 3. The display device 5 which becomes with 
the transparency mold LCD of plurality (they are 16 pieces at the example shown in this drawing 
i ) etc. is irradiated, and one image consists of projecting partial image 7a by this display device 
5 on a screen 7 so that it may have superposition field 7b mutually at that side edge as a whole. 
[001 6] The example of 1 configuration of the above-mentioned fiber bundle 3 is explained with 
reference to drawing 2 . 

[0017] This drawing 2 is an example of a configuration in case one light source slack lamp 1a is 
arranged in the lamp unit 1. 

[0018] The fiber bundle 3 bundles two or more fiber 3f (reference, such as drawing 4 ), is 
constituted, carries out incidence of the light of incidence edge 3b to the above-mentioned lamp 
1a of incidence side 3B t and transmits it by each fiber 3f. 

[0019] The outgoing radiation side of this fiber bundle 3 has branched to outgoing radiation side 
subbundle 3A of the same number as the number of the above-mentioned display device 5, fiber 
3f of an equal number is arranged and outgoing radiation edge 3a for carrying out outgoing 
radiation of the transmitted light is further prepared in each outgoing radiation side subbundle 3A 
at each outgoing radiation side subbundle 3A, respectively. 

[0020] Thus, since the light of the same lamp was distributed and each display device was 
illuminated by constituting, there is neither brightness of lighting nor dispersion of a color, and 
one image constituted with each partial image on which it was projected by the screen 7 was 
unified as a whole. 

[0021] Next, other examples of a configuration of the above-mentioned fiber bundle 3 are 
explained with reference to drawing 3 . 

[0022] This drawing 3 is an example of a configuration in case two or more arrangement of the 
light source slack lamp 1b is carried out into the lamp unit 1. 

[0023] The incidence side of the fiber bundle 3 has branched to incidence side subbundle 3C of 
the same number as the number of lamp 1b, fiber 3f of an equal number is arranged and 
incidence edge 3c for carrying out incidence of the light from this lamp 1b is further prepared in 
each incidence side subbundle 3C at each incidence side subbundle 3C, respectively. 
[0024] Moreover, about the outgoing radiation side of the fiber bundle 3, it is the same as that of 
what was shown in above-mentioned drawing 2 . 

[0025] The arrangement of fiber 3f in the fiber bundle 3 as shown in this drawing 3 is further 
explained with reference to drawing 4 . 

[0026] When the number of n pieces (n is two or more integers) and a display device 5 is made 
into m pieces (m is two or more integers) for the number of the above-mentioned lamp 1b, 
incidence side subbundle 3C will have each branched [ n bundles and outgoing radiation side 
subbundle 3A ] to m bundles. 

[0027] Supposing each incidence side subbundle 3C is constituted by p fiber 3f at this time, 
these branch to every [ p/m ] and are each distributed to outgoing radiation side subbundle 3A 
prepared m bundles. 

[0028] In this way, from all incidence side subbundle 3C, the light by which incidence is carried 
out is equally assigned to each outgoing radiation side subbundle 3A, and is transmitted to it, and 
it is constituted so that outgoing radiation of the light of the same quantity of light may be 
carried out from any outgoing radiation side subbundle 3A. 

[0029] Thus, even if any of two or more lamp 1b they are stops lighting up with constituting 
further in addition to the effectiveness acquired with the configuration of above-mentioned 
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drawing 2 , some images do not become dark and the brightness of the whole image becomes 
possible [ observing an image succeedingly only in the condition of falling a little ]. [ it ] 
[0030] Moreover, since the number of lamp 1b can be easily changed at the time of a design, it 
becomes easy to fluctuate the quantity of light to a request, and it also becomes possible to 
prolong the life of the lamp itself compared with obtaining the large quantity of light with a single 
lamp. 

[0031] Next, with reference to drawing 5 , the configuration of the incidence side optical system 
in the lighting system as a lighting means is explained. 

[0032] The configuration shown in this drawing 5 is applied to all of the incidence side optical 
system arranged on the optical path which results in incidence edge 3c of lamp 1b to the 
incidence side optical system arranged on the optical path from above-mentioned lamp 1a to 
incidence edge 3b of incidence side 3B of the fiber bundle 3, or incidence side subbundle 3C. 
[0033] That is, incidence of the light by which outgoing radiation was carried out from the 
above-mentioned lamps 1a and 1b is carried out to the integrator lens 1 1 which becomes by the 
grid-like lens array, and it forms two or more secondary light source images. 
[0034] This secondary light source image is projected by incidence edge 3b of incidence side 3B 
of the fiber bundle 3, or incidence edge 3c of incidence side subbundle 3C according to the 
incidence side optical system of the Koehler illumination optical system which consists of a 
superposition lens 12 and a condensing lens 13. 

[0035] more — detailed — two or more secondary light source images — respectively — since 
— the light by which outgoing radiation is carried out — any — although — the light from all 
secondary light source images will be overlapped, and will be irradiated by each fiber 3f all that 
irradiated all over the incidence edges 3b and 3c, that is, have been exposed at the incidence 
edges 3b and 3c. Thereby, since it becomes the same, the quantity of light which each fiber 3f 
transmits becomes possible [ it becoming unnecessary to recognize and distribute fiber 3f 
according to an individual, and distributing to an outgoing radiation side only by the number ]. 
[0036] Then, with reference to drawing 6 , the configuration of the outgoing radiation side optical 
system in the lighting system as a lighting means is explained. 

[0037] The outgoing radiation side optical system shown in this drawing 6 is arranged on the 
optical path from outgoing radiation edge 3a of the above-mentioned outgoing radiation side 
subbundle 3A to a display device 5. 

[0038] That is, the light by which outgoing radiation is carried out from outgoing radiation edge 
3a of outgoing radiation side subbundle 3A is irradiated by the outgoing radiation side optical 
system of the Koehler illumination optical system which consists of a superposition lens 15 and a 
condensing lens 16 at the whole screen of a display device 5. Thereby, the screen of a display 
device 5 is illuminated by homogeneity in the whole field, without the luminance distribution of 
light and darkness arising. 

[0039] In this way, the image of the illuminated display device 5 is projected towards the above- 
mentioned screen 7 by the projection optics 18 which consists of lens 18a and lens 18b. 
[0040] Moreover, in outgoing radiation edge 3a of outgoing radiation side subbundle 3A, each 
fiber 3f, as shown in drawing 7 , it is arranged. 

[0041] That is, while converging two or more fiber 3f according to the configuration of the screen 
of the display device 5 which presents the shape of a rectangle so that the whole profile may 
present the shape of an abbreviation rectangle, fiber 3f is arranged so that an equilateral- 
triangle-like grid may be made. 

[0042] in this way, the fiber train on a par with the horizontal direction of drawing 7 — even level 
and odd level — this — about half a horizontal array — ******** — it is like. When the flux of 
light concerning superposition field 7b of the partial image on which a display device 5 is 
illuminated with two or more light sources or secondary light source images, and it is projected 
from this display device 5 is shaded using a gobo etc. Although it may originate in the array of 
the above-mentioned light source or secondary light source images and staiiHike luminance 
distribution may occur at the side edge of a partial image, the luminance distribution of the shape 
of this stairway is mitigated, and it enables it to obtain a smooth brightness change curve by 
performing the array which shifted the phase as shown in this drawing 7 . 
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[0043] According to such 1st operation gestalt, since the light of a lamp is equally distributed to 
each display device, it becomes possible for neither the brightness for every display device nor 
dispersion of a color to occur, and to display a quality image. 

[0044] Moreover, when arranging two or more lamps to an incidence side, even if some out of 
which become possible [ adjusting the change in the quantity of light easily ], in addition it all 
does not come of two or more lamps stop lighting up, the part which is not illuminated by the 
screen does not occur. 

[0045] Furthermore, in order that the light by which outgoing radiation is carried out may be 
irradiated by the whole screen of a display device and may pile up from each fiber, even if 
breakage etc. occurs they to be [ any of two or more fibers ], it is possible for the unevenness 
of the luminance distribution on the screen of a display device not to occur, and to illuminate the 
whole screen uniformly. 

[0046] And two or more secondary light source images can be formed from the light of a lamp, 
incidence of the uniform light can be carried out to each fiber which constitutes a fiber bundle to 
write so that the light by which outgoing radiation is respectively carried out from secondary 
light source images of these plurality may be irradiated all over the incidence edge of a fiber 
bundle and may be piled up, and the more uniform lighting of a display device is attained. 
[0047] Drawing in which drawing 10's showing the 2nd operation gestalt of this invention from 
drawing 8 , and showing the configuration of incidence side optical system [ in / in drawing 8 / a 
lighting system ], drawing showing the configuration of outgoing radiation side optical system 
[ in / in drawing 9 / a lighting system ], and drawing 10 are the perspective views showing the 
configuration of the glass rod arranged in the outgoing radiation side of a fiber bundle. 
[0048] In this 2nd operation gestalt, the sign same about the same part as the 1st above- 
mentioned operation gestalt is attached, explanation is omitted, and only a mainly different point 
is explained. 

[0049] The incidence side optical system in the lighting system of this 2nd operation gestalt is 
constituted as shown in drawing 8 , and the glass rod 22 which has predetermined die length in 
the optical transfer direction is arranged in the incidence side of the fiber bundle 3. 
[0050] That is, it is condensed with a lens 21 and incidence of the light by which outgoing 
radiation was carried out from the above-mentioned lamps 1a and 1b is carried out to a glass 
rod 22. 

[0051] Although this light passes through the interior of this glass rod 22, according to the 
incident angle of a beam of light, total reflection of multiple times is performed inside at this 
time, and after a beam of light is mixed up and the optical reinforcement within a field 
perpendicular to the direction of an optical axis is equalized, incidence of it is carried out to the 
fiber bundle 3. 

[0052] Thus, in order to form a glass rod 22 and to carry out the multiple echo of the beam of 
light in the interior, the luminous intensity by which outgoing radiation is carried out from Lamps 
1a and 1b is equalized without the nonuniformity within a field, and can make 3f carry out 
incidence of the light of the same quantity of light to each fiber which constitutes incidence side 
of the fiber bundle 3 3B, or incidence side subbundle 3C. 

[0053] Next, the outgoing radiation side optical system in the lighting system of this operation 
gestalt is constituted as shown in drawing 9 , and the glass rod 25 which has predetermined die 
length in the optical transfer direction is arranged in the outgoing radiation side of the fiber 
bundle 3. 

[0054] Here, the above-mentioned glass rod 25 is formed in the rectangular parallelepiped 
configurations of this outgoing radiation side subbundle 3A and ****** according to the 
configuration of outgoing radiation side subbundle 3A which converges two or more fiber 3f in 
the shape of an abbreviation rectangle, and becomes, as shown in drawing 10 . 
[0055] In such a configuration, although incidence is carried out to the continuing glass rod 25, 
according to the incident angle of a beam of light, total reflection of multiple times is performed 
inside at this time, and after a beam of light is mixed up and the optical reinforcement within a 
field perpendicular to the direction of an optical axis is equalized, outgoing radiation of the light 
transmitted in the fiber bundle 3 is carried out 
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[0056] Thus, in order to form a glass rod 25 and to carry out the multiple echo of the beam of 
light in the interior, outgoing radiation of the nonuniformity of the optical reinforcement within a 
field perpendicular to the direction of outgoing radiation of the light transmitted in the fiber 
bundle 3 can be equalized and carried out. 

[0057] Therefore, the nonuniformity within a field of the optical reinforcement resulting from the 
difference in the luminance distribution of a difference and lamp 1a of the brightness of two or 
more lamp 1b by the side of incidence, and the 1b itself or the crease to fiber 3f which 
constitutes the fiber bundle 3, and ** can be eliminated. 

[0058] The light by which outgoing radiation was carried out from the above-mentioned glass rod 
25 is irradiated by the display device 5 with the 1st lens 26 and 2nd lens 27 after that. Here, 
these 1st lenses 26 and the 2nd lens 27 constitute an illumination-light study system which 
carries out image formation of the outgoing radiation side of the above-mentioned glass rod 25 
on a display device 5 (critical illumination). 

[0059] It can illuminate uniformly, without transforming the nonuniformity which may be produced 
in the angular distribution of the luminous intensity by which outgoing radiation is carried out 
from the fiber bundle 3 to the nonuniformity within a field on a display device 5 by this 
illumination. 

[0060] In this way, after removing the nonuniformity of the light of the fiber bundle 3 on the 
strength [ within a field ] by using a glass rod 25, the illumination-light study system which 
becomes with the 1st lens 26 and 2nd lens 27 removes the nonuniformity on the strength in the 
angular distribution of the light by which outgoing radiation is carried out by the critical 
illumination method. 

[0061] While the light of a lamp is reflected in an incidence side within a glass rod while doing so 
the almost same effectiveness as the 1st operation gestalt mentioned above according to such 
2nd operation gestalt, and equalizing, lighting without nonuniformity can be performed by 
reflecting in an outgoing radiation side the light transmitted with the fiber bundle 3 within a glass 
rod, and equalizing. 

[0062] Furthermore, since critical illumination which carries out image formation of the outgoing 
radiation side of a glass rod to an outgoing radiation side on a display device is performed, the 
nonuniformity of the illumination light on a display device is cancelable. 
[0063] In addition, as for this invention, it is needless to say for various deformation and 
application to be possible within limits which are not limited to the operation gestalt mentioned 
above and do not deviate from the main point of invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rDrawing 1] Drawing showing the configuration of the image display device in the 1st operation 
gestalt of this invention. 

rDrawing 2] The perspective view showing the example of 1 configuration of a lamp and a fiber 
bundle in the lighting system of the image display device of the operation gestalt of the above 

1st , . 

[Drawing 3] The perspective view showing other examples of a configuration of a lamp and a 
fiber bundle in the lighting system of the image display device of the operation gestalt of the 
above 1st. 

[Drawing 4] Drawing showing the situation of arrangement of the fiber in the configuration of 
above-mentioned drawing 3 . 

[Drawing 5] Drawing showing the configuration of the incidence side optical system in the lighting 
system of the operation gestalt of the above 1 st 

[Drawing 6] Drawing showing the configuration of the outgoing radiation side optical system in 
the lighting system of the operation gestalt of the above 1st. 

[Drawing 7] Drawing showing the array of each fiber in the outgoing radiation edge of an outgoing 
radiation side subbundle in the operation gestalt of the above 1st. 

[Drawing 8] Drawing showing the configuration of the incidence side optical system in the lighting 
system of the 2nd operation gestalt of this invention. 

[Drawing 9] Drawing showing the configuration of the outgoing radiation side optical system in 
the lighting system of the operation gestalt of the above 2nd. 

[Drawing 10] The perspective view showing the configuration of the glass rod arranged in the 
outgoing radiation side of a fiber bundle in the operation gestalt of the above 2nd. 
[Description of Notations] 

I — Lamp unit 

1a, 1b — Lamp (light source) 
3 — Fiber bundle 

3A — Outgoing radiation side subbundle 

3B — Incidence side 

3C — Incidence side subbundle 

3a — Outgoing radiation edge 

3b, 3c — Incidence edge 

3f — Fiber 

3 — Fiber bundle 

5 — Display device 

7 — Screen 

7a — Partial image 

7b — Superposition field 

I I — Integrator lens (a lens array, incidence side optical system) 

12 — Superposition lens (incidence side optical system) 

13 — Condensing lens (incidence side optical system) 
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15 — Superposition lens (outgoing radiation side optical system) 

16 — Condensing lens (outgoing radiation side optical system) 
18 — Projection optics 

22 25 — Glass rod 

26 — The 1 st lens 

27 — The 2nd lens 
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DRAWINGS 



["Drawing 5] 

1 a, 1b 



3b t 3c 
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[Drawing 7] 
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[Drawing 2] 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2004/06/03 



2/3 ^— V 




http://www4.ipdl.jpo.gojp/cgi-bin/tran_web_cgi_ejje 



2004/06/03 



3/3 s<— v 




f 



[Translation done.] 



http://www4.ipdl.jpo.go jp/cgi-bin/tran_web_cgLejje 



2004/06/03 



<i9>h*wmw (j p) 02) & H§ ife & (A) ai>tfiWMi&n#e 

#^2002-214707- 
(P2002-214707A) 

(43)^HH ^mW7 331 B (2002. 7.31) 



n n ^ r 91 /i4 

u U 6 D %jf\JH 

r n or 1 /1QW7 

VJ" V ^ JT 1/ lOOOf 

/-* n q r 9i /fin 


fi f^?a-r(##) 

G0 3B 21/14 A 2H0 4 6 
G 0 2 B 6/04 F 2 H 0 9 1 
G 0 2 F 1/13357 5 C 0 9 4 
G 0 3 B 21/00 E 
G 0 9 F 9/30 3 6 1 

MM *if* ft*® 05ft 5 OL (£ 8 H) 


(21) fflH#*§- ftJB2001 - 10602( P2001 - 10602) 


(71) USA 000000376 






(22)tUSB ¥/£l3*P 1 /i 18B (200L 1. 18) 


«]KS«S^K««-« 2 TB43S 2 # 




(72)^W# BBSS g*-fi& 




Jtam*S^Kra*«2TI43#2^ *U 








(74)ftSA 100076233 








F^-A(##) 2H046 AA03 AA37 AA39 AB08 AD05 




2H091 FA24Z FA26Z FA41Z LA18 




MA07 




50094 AA03 BA43 CA19 ED04 


(54) mw(D&m mm&zmm 



(57) mm\ 

[ft¥«r#S] m (m»±2&±©**) fl©***^ 

#*«*^-5.k:rtilt-elRW**rlBIH-aB4k**St«. 




ftf® 2002-21 4707 (P2002-21 4707A) 



1 

[|f*J5ll m (m«2JW±COfifc) flO*^*^ 

4mz i. <o mm **tfc*.**T-opn*^ ^ y - v±k 

4 £JMiU JJEmfl©**** 

J: 3 W« & 5 r £ J; 9 -h« fcflMii- ^ 

«?. 

H«**2l ±§B)t2Sttn (nf±2JW±<D»SSc) MR 

[W**4] ±ia*M^feAltfiiJf-7*^^hVKOAlt 
Mi, 

2 ffllt**l,43tSr» JbfE 

K^KDAW^OD^ffi^fiaStU-Cfiia-g-fc-ar 

[0 0 0 1 ] 
[0 0 0 2] 



(2) 

2 

[0 0 0 3] i©J:5*H«**SS«©-«fcL-C, # 
M¥9-2 114 1 2#4**Ktt\ Wfc©-tt«r«fifc-t- 

io -rs;*.^ y— >-t^{i^fc-v/v^®^*^«(c*3v> 

A/« 1 iT^St^ ±IS«iccDg|5^-7 ^ 

[0 0 0 4] *)fc., #M¥9 - 1 5 9 9 8 5 K 
f±, »*>'<.*/i'*«jLlifttl©— !BSr#j«-f 5«B^liMftSr 

t \>-^<D%Ufrhtkm%fr1tyt 

[0 0 0 5] 

Ef±, ±34 Life <fc 51c, 5»#Bffc 
UftiS-fe, ±IB#M¥9-2 114 1 2^fg(dffitt$ 

[0 0 0 6] ^fc, ±IE#M¥9 - 1 5 9 9 8 5 

40 [0 0 0 7] Ufc*&-!teflHW*r, ib^^JiS^ 

[0 00 8] *»Wtt±IS*til»C«*-C>fc*^fct><0-C 

[0 0 0 9] 

[IMiSr-»fti-*fcftO¥a] ±IS©@6t)^«i-5fc 
® 1 OJ8WtJ:5Wtt^3$flltt, m (mf±2^ 



*# gfi 2002-21 4707 (P2002-21 4707A) 



(3) 



fcJ;3-Hfc&#J*-*-3Hfc**§S*-Cfco-C, -tsERi 
77^^^^, -tWtbltW-fc^t:, ±IEm<B© 

[OOIO] *fc, *2©38WK:,fc.*ISflk**3£lttt> io 

jjs'n (nH2£JLk©SE») «R«* e>tu*C*S 0 , ±IE7r 
^^yhXi, -?:©AStffl!HC*3V>T, _kiBnj@©3fcifiB 
^#MJS-b7tn^<C»AttfiO^^^ K/H£#tt U 
Attfflf- rf * s K/u©# * \z Attffi^fifc $ 

[00 11] f 3^lCt51iteWS 

[0 0 12] tUt, «4©*3Hfc.fc5flMfc*SM£1» 

[0 0 13] AP^T, JB5©«^fcJ:5Bf***»11 
77-f^v K/vjJS , * © A*HBJ * tMt« t ©'>& < t 

[0 0 14], 

[3BW©mfc©J»iS] JUT, HffiSr#ISU-C*«W©3E 

mzm*?F Lit t 9 , mi «iiM£*^a©i#$; 

Sr^-f 0, 0 2 »±B4ft**»t11(7)JHW3fifli^*s«t 5 9 f 
7r-f^y K/ko— *J*M*r*i"*WBI, El 3 it 
Hift**8fll©ISW«»-43Jt « 7 77-f 
K/i'©tto«J*9!f:»-rtWIH» 0 4 f±±fS0 3 ©fltolt 

if TV? v Y;v<d ttittiiSfc; *5f7 4 # 7 7- * ^©Ba^JSr^-f- 



[0 0 15] ;:©lB4ft**»1ttt» Bl.te*1~J:5fc» 

;V3(Ci<?^i2lLT, «jR (-©01 1 6 

IS) <Di§i@MLCD^&5^*^5t;:H8ltU 
^3frF-5fc £.Z>Uftm&7 a $rt©)77^tria^T2^ 
tfiStl«c7bSr*-t-2.J:5fc^^ V ->-7 ±\z&&ir 

[0 0 16] ±|E7 7-Y^OK/W3©— flWfcfllfcOl^ 
[0 0 17] ^©0 2(±, 7^=yHl'lMt 

[0 0 18] 7rW^^^hW3tt, a»C77'f^3 
f (i4M) £*;JaT«j&£;ixfcfc©T-;fc<9, Alt 
ffi!|3 B©AMS3 b^b±ffi9V7 p l a©ft£rAttb 
T, «-7ri'/<3 f fcJ:t>e2&-*-SJ:5K:&o-Ci^$. 

[0 0 19] »7T-<>'^^KA'3©tait«tt> -tSE* 
(ftLT*S9, #mttftiJf"7'^VK/W3 AKfi, 

i©77^^3 f Tjsiaestv, $btc &m*tmi"7'< 

1/ hW3 Afcfi^Ufc3tSrmit-f-57t«)©dal+«S3 a 

[0020] r©«t oiz.mf&lrZZ.bKii'O, m—(D7 
RSK©ff*^©tfbo#>6S^< > y— >-7&£&tt 

[0 0 2 1] ±fE7r'T^^>'K^3©te©«^ 
Wcol^T, 0 3 Sr#raUTUi^i-?)„ 

[0 0 2 2] ^©03tt, 9^7 P ^--S' h 1 F^t-^Mfc 
57^1 b*s*»EK*ix-CV^*fr©fllJ*«-c*> 

[0 0 2 3] 77^ /^VK/V-SOAI*^^ V^^l 

b (o^isct m—wc<DAktm^^> K/V 3 C Id^HS IT 

3Ci:(«7^1 b a> £> co ft Alt-T 5 » ^> Altffi 

. [00 2.4] Sfc, ^T^^O-K/vaoaMffiJi-o^ 
Ttt, ±|BBI2^Ufet><0tlRl«-Cfc5o 
[0 0 2 5] r.coEI3 ^^ufci ?t£yr4 /Wis Yflo 
3 JCibMt 577^^3 f (DSaS^CoV^T, . H 4 Sr#K L 

-[0 0 2 6] ifB^^^l b£><BjR£rriffl (ntt2£A± 
, *«*^5<Ofl**mfl>(?iitt2£t±OSE , 
K) t-TSir, AWl'Jf-^^K^3-C(in*, mitW 

So 

[0 0 2 7] ^©tM # A^WJ*^/^^ K/V 3Ct)K 



f#ga2002-214707 (P2002-21 4707A) 



(4) 

5 

[0 0 2 8] 15 LT, ^:TCDAIt#Jl^^^ K/U3 C 

19 m. ^ixtei $ at, fsmw ta tftmW'< y K/v 3 

[0 0 2 9] r©i5l«t5r fcT, ±ISI§12(D« 

rtW{"lH^S,^L^< /iofci LTt, Btf&tf>— U<D io 
^8f<ft3ri:ti:ft<. B^^WiW^s^teTi- 

ft£o 

[0030] mftmc?>>yi b<Dm*®%\^ 

[0 0 3 1] EI 5 S:#iLT v mm^tLX<D 

<5o 20 

[0 0 3 2] r<Dl2l5K::^-f-*ft&fi, _hfS7V7°la^ 
k77^^>K/V3©Ajt{M3Btf>Att&&3 bk:M£ 
3tiBS±fc@e»$ttfcA*HftJ*#^, •S^ttv^^l b*» 
bA&HJUJlJ- :7V<v KA-3 C©Att*3 c l-HSTfeSSJiK 

[00 3 3] tm, iE7>'7'la, lbd^ttllt 

^u-^Xi ltcAttU «&<D2&7fc^£i^-r5J; 
5 l-'teoTi^o 30 
[0 0 3 4] r»2«»«ill »ia-a-^-li:UVXl 2 
Ssitf^^V-jM^Xl 3t*M$}x5^-7-iJ 

yt¥%k<DA$i®m¥mz j; •? , 7 r -f /V< y K/w 3 cd a 

Itflll 3 B <DA*f* 3b* fcttAJW«1f:7V< V K/v 3C© 

[0 0 3 5] iJffUtt, *»© 2 *3tW*©-tix-e 
ixa»&mtfS*t53fctt, WfLfcas, Attffi3b, 3 c <D 
^EfcBMt**b,-o4»), Al*«3 b, 3cl:IMU 

Jt^aaLTfi8lt$|x5r ifcftSo i*U;:.fc?K &7 40 
asft<ft9, *^(o^Tia^-t-sr tas^jfgtfcs. 

[0 0 3 6] gcl^T. 1216 £#flBLTs Wffl^Wtb LT 

©iiawiisiik:j3»t5tiiit<Bi*^©«/*fcov^-c»eii- 

5. 

[0 0 3 7] i:©l§l6»C^1-ttljtffiiJ3t^tts ±ettiJt 
fSDf-y/O- A©tMt*3 a i>b«^5CI5 

[0 0 3 8] -T^t?*>, i±JltftiJ-7-y/<V K/U3 AOtHJt so 



0 

[0 0 3 9] £ o l,xmW $nfc*,T;*T- 5 ©WfcH\ 
^>-X 1 8 a t kVX 1 8 b Xffif&Ztl%&§£ft^m 1 

[0 0 4 0] ffl«t«*^^KA'3 AOtH&f^3 

a-Ctt, #7 7 -f^3 f |i, B7C*ti 5i-ffi?iJ$*x 

[0 0 4 1 ] 1-fc*>*>, *g^S:M-t-5*^^5©* 

i5l:«f*©77^^3 f ^JlX»:$HTV>2)ir 1 1 
fc, jEHift^Wft^-Sr^-t- «t 5 (c, 7r-f^3 f #e 

[0 0 4 2] ;HT> IU7C07K s P*(6]{CM-S7 7-'r^ 
fi 5 <fc 5 ft o T «r > 5 , fi 2 m 

xmyt ufc t £ \at, ±iyfetR* 2 ^Tfcas^rosayij 

5. 

[0043] r<D±5*mi©j|J6^li^J;H«, 7^ 
[0044] AftfiUfc^icw^v^^gaB-t-sm 

jtri/4<4ofcfc UTt>, Piffilc:R8W**t*v^^» 
[0 04 5] $btd s 'S-^T-f^^bait^HS^S* 

[0 0 4 6] ^tLT, 9>-r©3td»fe«*©2JJc3tai[fife 
Sr^LT, wHb^C»2^aif^fe : §-^mtt$H 
*3feSr, 7r'T^^vK-'V©Alt4S<o^BJcfiSltL.Tfi 

H^f-o J: 0*9— <eflHM*s ^IUBt ft 5. 

[0047] msfrbm 1 o»±*38wo»2-<oiete*Ms 



#$2002-214707 (P2002-2 1 4707A) 



7 

#3&©#*j*&jiH-|2k 01 Ott^r-Y^^v Kuwait 

[0 0 4 8] ~©3l2©2iJ£^fSK:f3^T, -ki&©Jgl 
©Hife^fffi t P3*-C*> 5 »#fcoV vCttWI— 
LX&.W U it LTSfc5£Kol^T©^tft9! 

i-a. 

[0 0 4 9] d©|g 2 ©|IJfe^f§©R88§i£@K*5tt3A 

^vv^ K/V3 ©AttW-, #e&*ln]K:j5r5£©S£$r 
ttW7/Dy K2 2*SEK*HTV , »5o 
[0 0 5 0] -rt£t>*>* ±1B9^1 a, lb*»fctHlt 

y K2 2fcA*t£*V5J: Sfcfco-Cl^*. 
[0 0 5 1] Cl©3tf±> &7/7*ns' K2 2©f*3gfB£ii 

[0 0 5 2] r©i?tv K2 2&&WX, 

y/la, 1 ba»femW£Jx3*<B»£#, BBrt^9* 
< SF^t ^Jlt, 7 7-f^VK/V3 © A*H»I 3B*fc 

3 f ^m— ©Jtfi©3tSrAlt§ii:5nt^-C#5o 
[0 0 5 3] *|Hfc^ffl^H(l9J3gBK:tti?3fflAt 

«ft^3R«\ 0 9 ^^-T<t 5 l-^J^tLTI^T, 77-f 
3 ©fflStflfltC fte^ftt-BrJt©^*^ 

f5^7^D;/ K2 5*Sffil2§Jx-CV>5. 
[0 0 5 4] ±IB^9^ns/ K2 5f*. 12110 

WW«lt^>' 3 At B&lstfi©, B:#{ttg:Rfc:JI*j* 

[0 0 5 5] Z<DX itemrfttZ&^X, 77-f^^K 
/W3 fceiHSftTtfeftfit, jgKXf^o y K2 5 tcA 

[0 0 5 6] rroiSfc, #7*n y K2 S&WtlfX. 
7 K/l' 3 £ftfc3fc©tHtt:£tfiHwfiS:ftffi 

i*j fc *s it 5 © i» 7 & sp^k u T ffltt i - ^ r. t # t? 

[0 0 5 7] tot, XttMX<Dmk<D7^-f\ b |5)± 
(Oi?t©ll^7>'7'l a. '1 blfriOWt^Wl 1 
v\ fcSWi^r-f K/V3 SrW^-f-5 7 7^^^3- 



(5) 

[0 0 5 8] ±!E#7*C2 y K2 5*»baW*^fc3t 

tt, toil:, I i«uyX2 6 if 2©uyX2 7K: 
iot, *^*^5{cRgSt$H5c --T% ztibWii 
©l/XX26i:f 2©l/yX2 7ll -klE#9*n yK 

2 5 ©tbita***** 5 ±K:Mrifc$«9 <t 5 *nsw# 

[0 0 5 9] ^©BBMjSfeti*), 77^^VK/V3i> 
*3R-?-5±K:J3«t«ffirtA7k:|E**-«:S-i:*<, ~ 

[0 0 6 0] 7 7^^yb>3 03t©Irt 

&g^7&, -fSy^uy K2 5 $rfflV>3 d £ Kl.fc 9 §fc* 

<DUls*2 6 t^2©W->'X'2 7 "Eft 

[0 06 1] £©J:5fc»2©»KJBttfcJ:;h,fi» ±x£ 
20 UfcJBl©IOt^*4:«»3f|B]*©«i*S:»f-5i: i 
fc, ^^©^SrAltffiS^^V-C^^^n y Kl*?t?Ktt 
ZHXita—ikirZb Ht, 77^f^' ! >'K^3tei 

-fk-f-S^ttcj; <?, A7©5&v»RaW5rtT5 r t*s-e 
#5. 

[0 0 6 2] £bK, a*tflS»c*JV^,:^5^oy K© 

oT<^5fcaMc, *** : f±K:*J»T'5BaW3t©A7S:#P 

so [ o o. 6 3 ] ufcSBft^llRmRje* 
*u*t>©-e»±*< , *M©*B*rjftKb*''^<6Hrt^*5 

^ti* <DmM j $>i&m&fimx*ibz z t tt^t?*>5 0 

[0 0 6 4] 

[?PJ1©$*] W±^BJbfci 5fc|f*^i tciJ;?)*^ 
^©Bftm^SeKtc J:Htf, 77-f^^ K^©tmtflS 

K/nc»ift**, ^ne>©m*tiaif-^v K^©#*fc 

b o t * < «&— BH W L x , n B p pK^riii^ * 5 r 

40 t^BllBt^So 

[0 0 6 5] Sfn, 2 £5*89i«>PMfc*5%St' 

fitc«t^«, it*:^l{c|B«©|gBJtK«l©^m§r#-r 
StHC, 7 7-r/^^H;/v©Alt^J5r, n{@©^t». 
ic#*j-^ufcn*;©Al ; t«iif:^<>' KA'K:^***. d 

1. 1 . # AWiWif^^ ^ K/v «r«M$i" 5 7 r -< , 
n f@©3ti!S©rt©— fcf^fB-CJitV ^fc^^^fc t 



*#&a2002-214707(P2OO2-2147O7A) 



9 

[0 0 6 6] i**353tCj;2,^PJcoil|^*^ 

^©m#M>ibffitt£H3ft£* ^m^©*^^ 

[0 0 6 7] fit, §»#^4K«fc3#^©BHfe** 
■f-Siifefc:. 2 

[0 0 6 8] W*«5»cJ:5*«M<iDlB4ft** 
[0ffi©flSi£fctft91] 

[0 2] .hfESg 1 ©HJM&©m«*^£B©J&!fi&B 

[H3] jbiEig i (DmMMmvm&mmmwvmwmm 

\zi$tfZ>7>'7 , b 77-f^y K/v©{til©^MSr^i- 
*4*I0. 

[04] ±fBH3 0ttjA&tel*$7 7'4'<®BB0!>tift?- 
&^1-0 O 

[05] ±EJ(S 1 oSOIt»l»OflRWS«fc*s»t STJWffi 



7(9 

[El 6 ] ±EJK 1 ©HJfe^©flS^gS^*J»t-5ti«tffi!l 
7fc#^©«tJ&£^1-0 o 
[0 7 I iflEjSl ©HJfc^ffiUdfc^T, tmtffillf-^V 
K/v©mit*(-*3 It 5 =§• 7 7 /<©K?IJ £^-f0<, 

[0 8] ^m<o^2(ommrm<Dmmmm.i^n?>p< 

[09 ] ±EJ&2 ©HJ£^S©BBB^^ff^*3tt-5mit#J 
3t^^©«^Sr^-t-0 o 
[010] ±IE^2©HJfe^^*j^T, 77^^V 

&0o ' 

[Jfr-g-otMH] 

1 -y^yS.- y Y 

i a, i b-yy/ mm) 

3-7 7-f^yFVi/ 
3 B-AJtf« 

3 C-A*t«f-^>'hVV' 

20 3b, 3c-A*tSg 
3 f -77-f^ 
3-77^^yK;w 

7 a 

7 b-iM* 
^) 

30 i (AltflW^) 
i 6-3V7yf^x 

1 8 

2 2, 2 5 ■■■JfyXu y K 
2 7---^2©l^>'X 



[05] 



[07] 



ffl 2002-21 4707 (P2002-21 4707A) 




[03] 



f# HE 2002-214707 (P2002-214707A) 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



